Other conditions being suitable, soil moisture supply is the most important factor determining whether forest or steppe develops on a particular area of land. Supply is limited by dryness, climate aridity, seasonal distribution of precipitation, chemical composition of soil and bed-rock, and economic activity. The speed and direction of changes in steppe vegetation in Mikhailivska Tzilina Nature Reserve were determined through long-term study and analysis of vegetation. Characteristics of forest and steppe ecosystems are given. The main differences in their organization, function, cycling of biogenic elements, and transformation of energy are highlighted. A difference in energy potential drives natural succession from steppe to forest. To conserve steppe, the policy of absolute non-intervention on reserves should be replaced by active management to halt this natural succession.
Introduction
Debate about the ecological balance between forest and steppe has played a key role in forming the Eastern European geobotanical school and has determined much of its character. Each researcher has had their own explanation as to why steppe lacked forest cover, based on personal observations, and tended to disregard or discount patterns found in the observations of other researchers. Summarizing a long debate, Lavrenko [8] concluded that each explanation had some value and that all should be considered together as a complex. To do that, however, forest and steppe ecosystems and their function needed more detailed comparison, particularly on nature reserves.
That work was carried out in the second half of the 20th century, on steppe reserves in Ukraine, with detailed vegetation maps made every 10 years on all reserves (Bilyk, Tkachenko), so that four vegetation "snapshots" exist for each. They provide monitoring information and indicate that vegetation has changed significantly under reserve conditions. In particular, the steppe component of the forest-steppe zone has diminished and the forest component has increased. The impacts of mowing, grazing, fire, and reserve policies of absolute non-intervention have been evaluated (Bilyk, Osychnyuk, Tkachenko, Genov, Lysenko). The policy of absolute non-intervention, maintained continuously on certain reserves since its introduction 75 years ago, has led to significant changes in vegetation cover, particularly in the forest-steppe zone, and mowing has proved ineffective in slowing down the succession from steppe to forest. Steppe ecosystem function has been studied by physiologists (Grodzinsky) and ecologists (Pogrebnyak). Detailed Part IV -Contributions to conservation biology studies of steppe (Osychnyuk, Bystrizkaya, Gordezky, Chuprina) and forest (Belgard, Travlejev) ecosystem function and productivity began in the 1970s within the UNESCO Man and Biosphere framework. This research has provided much interesting information, including data on productivity in different types of community.
Materials and Methods
In the 1990s, the ecological technique of "synphyto-indication" was developed at the M.G. Kholodny Institute of Botany [4, 6] to establish the limiting impact of certain ecological factors, and the character and behaviour of succession as a result of reserve conditions, and to find possible means of slowing down that succession. The technique incorporates scales of ecological amplitudes of plant species with respect to key factors: moisture (Hd), acidity (Rc), soil richness (Tr), and mineral nitrogen content (Nt). Using the results, ordination matrices were constructed, i.e. indirect ordination methods were used (F2). The working up of geobotanical descriptions, prepared from 1928 onwards with the above methods, enabled researchers to establish type and behaviour of successions, to reveal limiting boundaries of certain ecological factors, and to evaluate correlation between these factors and vegetation change, i.e. to evaluate succession and interchange of ecosystems as a whole. This served as a background for the creation of corresponding models. The methods enabled quantitative evaluation of the degree of steppe ecosystem instability and the mode of their transition into forest.
Lavrenko and Zoz's geobotanical descriptions of "Mikhailivska tzilina" (Sumy region), created in 1927, were the initial material for the study. Their descriptions reflected over-grazed meadow steppes [11] . Later the area became a reserve, and a policy of absolute non-intervention was introduced, with mowing permitted in only a few places. Further geobotanical descriptions were prepared in 1971 by Bilyk and Tkachenko [2] , and in 1991 by Tkachenko, Genov and Lysenko [18] .
Results and Discussion
The steppe has changed significantly over the 64 years for which records exist (Fig. 1) [19] , with clear trends in magnitude and acceleration of "ordination fields" for all selected edaphic parameters. In 1927, the soil moisture "ordination field" had a characteristically narrow index range (8.7-9.2 points), but the following decades were marked by an increase of moisture indexes and an acceleration of succession. Inter-correlated indexes of acidity, soil richness and nitrogen content showed similar changes and were similar to those of forests. The reason for this might be the accumulation of a 15-cm litter layer which could not break down completely under conditions of absolute non-intervention. Steppe communities of the Festuco-Brometea class dominated by tussock grasses (Stipa capillata, Festuca valesiaca, Carex humilis) almost disappeared and were replaced at first by the meadow class Molinio-Arrhenatheretea, dominated by grasses with
